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CLAIMS 



[Claim(s)] 

[Claim 1] In the ink tank which supplies ink to a recording head said ink tank Ink this ink 
and the free passage section that opens a recording head for free passage in the first half, 
The steam transmittance which closes the free passage hole dug so that it might be open for free 
passage with atmospheric air, and this free passage hole is less than [ 2000 g/m2.24 h-atm ]. And 
the ink tank characterized by being sealed by the airtight container in the state of reduced 
pressure so that gas transmittance may have a closure member beyond 100 cc/m2.24 h-atm and 
may hold space near [ said ] the free passage hole. 

[Claim 2] The ink tank according to claim 1 characterized by having two or more said free 
passage holes, and steam transmittance being closed for said all free passage holes by the closure 
member not more than 2000 g/m2.24 h-atm, for steam transmittance being [ for at least one free 
passage hole ] less than [ 2000 g/m2.24 h-atm ], and gas transmittance being closed by the 
closure member 100 cc/m2.24h and more than atm. 

[Claim 3] The ink tank according to claim 1 to 2 characterized by the ability to open at least one 
of said the closure members. 

[Claim 4] The ink tank according to claim 1 to 3 characterized by said closure member 
consisting of resin. 

[Claim 5] The ink tank according to claim 3 to 4 characterized by the ability of the closure 
member in which said opening is possible to open by exfoliation. 

[Claim 6] The ink tank according to claim 5 characterized by joining a part of closure member in 
which said opening is possible to said airtight container. 

[Claim 7] The ink tank according to claim 3 characterized by consisting of a member which can 

be broken by projection by the closure member in which said opening is possible. 

[Claim 8] The ink tank according to claim 1 or 2 characterized by forming said space by the 

spacer, 

[Claim 9] The ink tank according to claim 1 to 3 characterized by for said ink tank dividing the 
ink of two or more colors possible [ receipt ], forming it, having said free passage hole according 
to each color, and closing the free passage hole of each of said color by said closure member of 
one sheet. 

[Claim 10] Ink this ink ****, the free passage section that opens a recording head for free 
passage, and two or more free passage holes dug so that it might be open for free passage with 
atmospheric air, It is the manufacture approach of an ink tank of having the closure member 
which closes this free passage hole. A. The process C. steam transmittance which supplies and 
fills up said ink tank with the process B. ink which decompresses said ink **** through said free 
passage hole from said free passage hole is below 2000g[/m ]2.24h and atm. And the closure 
member whose gas transmittance is more than 100 cc/m2,24 h-atm The manufacture approach of 
the ink tank characterized by having the process which puts in the process D. aforementioned ink 
tank closed under atmospheric pressure to said free passage hole in a container without 
permeability, prepares space between said free passage holes and said well-closed containers, 
decompresses the inside of said container, and carries out a seal package. 
[Claim 1 1] It is the ink jet recording device which the steam transmittance which closes the free 
passage hole dug so that it might be open for free passage with the free passage section in which 
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said ink tank opens a recording head for free passage ink **** , this ink **** , and the first half 
in the Inkjet recording device which has the ink tank in which desorption is possible in an Inkjet 
recording head and this recording head , and the exterior , and this free passage hole is less than [ 
2000 g/m2.24 h-atm ] , and is characterize by gas transmittance have the closure member beyond 
100 cc/m2.24 h-atm. 

[Claim 12] The ink tank according to claim 12 characterized by having two or more said free 
passage holes, and steam transmittance being closed for said all free passage holes by the closure 
member not more than 2000 g/m2.24 h-atm, for steam transmittance being [ for at least one free 
passage hole ] less than [ 2000 g/m2.24 h-atm ], and gas transmittance being closed by the 
closure member 100 cc/m2.24h and more than atm. 

[Claim 13] The Inkjet recording device according to claim 1 1 to 12 characterized by equipping 
an ink tank attaching member with the height material which opens at least one of said the 
closure members to atmospheric air. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink tank which fitted the Inkjet recording 

device etc. at the detail more about the ink tank holding ink. 

[0002] 

[Description of the Prior Art] An Inkjet recording device is equipment which is made to breathe 
out an ink droplet for the alphabetic character according to recording information etc. from a 
detailed nozzle, and performs record writing in the record paper. Formation of an ink droplet 
carries out volume change of the pressure room arranged in the interior of a recording head 
rapidly by electrostriction vibrator or the electric thermal-conversion component, and is 
performed by generating a discharge pressure. Therefore, when air mixes in ink supply paths, 
such as a pressure room, a discharge pressure does not occur good but record writing becomes 
impossible. 

[0003] Moreover, record writing will become impossible, if all the ink in an ink tank is 
consumed and supply is cut off And air enters in the ink supply path of resulting in a nozzle, and 
the problem of taking great time amount by the time record writing is attained, even if it newly 
supplies ink arises. 

[0004] In order to cope with such a problem from the first, before arranging a level detector in an 
ink tank, or arranging a level detector in a part of ink supply path and cutting off supply of ink, 
the configuration which detects an ink end is used. It has prevented that air mixes in a large 
quantity in an ink supply path by that cause at ink and the time. However, it cannot prevent 
thoroughly that air mixes in an ink supply path at the time of extraction and insertion with the ink 
tanks at the time of exchange of an ink tank etc., and a recording head. 
[0005] Then, what was indicated by JP,3-61592,B is known as a proposal for suppressing the 
effect of the air conventionally mixed in the ink supply path in first stage at the time of extraction 
and insertion with an ink tank and a recording head. The ink tank which held the deaerated ink in 
the very high hermetic container of gas barrier property is held in the state of reduced pressure. 
In this conventional example, immediately after opening a hermetic container, the ink in an ink 
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tank is deaeration ink, and it is going to remove the effect of the air mixed in the ink supply path 
in this deaeration ink in first stage. 

[0006] Moreover, on an ink tank, it has an injected hole for being filled up with ink, and an air 
hole for being open for free passage with atmospheric air so that air may flow corresponding to 
reduction by the activity of ink. The ink with which it filled up in the ink tank will leak from this 
injected hole and air hole according to factors, such as a position of the ink tank at the time of 
transport, and environmental temperature. When vacuum packaging especially of the ink tank is 
carried out, this phenomenon becomes remarkable, so that it changes into a high reduced 
pressure condition. Therefore, although indicated by JP,4-12834,A, the approach of carrying out 
and changing vacuum packaging of the degree of vacuum at the time of vacuum packaging into a 
reduced pressure condition lower than the time of being filled up with ink like is proposed. 
[0007] Moreover, in order to prevent the leakage of ink conventionally, what was indicated by 
JP,54-31897,B is known. Although passage of air is allowed, it has a filter like the poly 
tetrafluoroethylene which has the penetrated countless narrow path which prevents a liquid 
flowing in an air hole. In addition, as shown in JP,60-245560,A or a U.S. Pat. No. 4771295 
description, what prepares space into an ink tank is knovm. 
[0008] 

[Problem(s) to be Solved by the Invention] However, the more, in the conventional example, the 
more reduced pressure is large, although dependability is securable, reduced pressure follows it 
on becoming large, and ink leakage-comes to maintain whenever [ deaeration / of ink ], and to be 
easy of dependability from an injected hole. Moreover, if vacuum packaging is carried out after 
adding the impact of being as drop since ink will leak by slight reduced pressure, 
workability is bad. If there is furthermore a temperature change, ink vsdll leak by expansion of the 
gas in ink. In order to prevent the leakage of ink, when the fill of ink is reduced and a charging 
efficiency is dropped, there is a problem that an ink tank becomes large, 

[0009] Moreover, in the conventional example shown in order to prevent leakage, although there 
is no leakage of ink under atmospheric pressure, if it packs only in the state of the reduced 
pressure which can secure sufficient dependability, ink wdll ooze from a closure member. The 
gas transmittance of a closure member is too high, that is, it is because it is the filter with which 
the countless small hole exists in the closure member. 

[0010] Since it will not be re-deaerated at the time of vacuum packaging although there is no 

leakage of ink if the member which does not have gas transparency in this closure member is 

used, in order to supply deaeration ink, or it performed all processes under reduced pressure, 

when the process under atmospheric pressure must be performed upwards for a short time, ink 

decomposes and gas occurs, there is a problem that it will be saturated again. 

[001 1] Moreover, even if it prepares space into an ink tank, or devises the configuration of a lid 

and copes with leakage, under hot environments, the gas in ink expands and leaks and preventing 

this thoroughly has the problem that an ink tank becomes large, in a difficult top. 

[0012] Then, the place which this invention solves such a trouble and is made into the object is 

cheap, and dependability is to offer a small high Inkjet recording device. 

[0013] 

[Means for Solving the Problem] In the ink tank by which the ink tank of this invention supplies 
ink to a recording head said ink tank Ink this ink ****, and the free passage section that 
opens a recording head for firee passage in the first half, The steam transmittance which closes 
the free passage hole dug so that it might be open for free passage v^th atmospheric air, and this 
fi"ee passage hole is less than [ 2000 g/m2.24 h-atm ]. And it is characterized by being sealed by 
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the airtight container in the state of reduced pressure so that gas transmittance may have the 
closure member of lOOcc [/m ] 2.24 or more h-atm and may hold space near [ said ] the free 
passage hole. 

[0014] Moreover, the free passage section in which the manufacture approach of the ink tank of 
this invention opens ink this ink and a recording head for free passage, It is the 
manufacture approach of an ink tank of having two or more free passage holes dug so that it 
might be open for free passage with atmospheric air, and the closure member which closes this 
free passage hole. A. The process C. steam transmittance which supplies and fills up said ink 
tank with the process B. ink which decompresses said ink **** through said free passage hole 
from said free passage hole is below 2000g[/m ]2.24h and atm. And the closure member whose 
gas transmittance is more than 100 cc/m2.24 h-atm The process D. aforementioned ink tank 
closed under atmospheric pressure to said free passage hole is put in in a container without 
permeability, space is prepared between said free passage holes and said well-closed containers, 
and it is characterized by having the process which decompresses the inside of said container and 
carries out a seal package. 
[0015] 

[Function] Since according to the above-mentioned configuration of this invention the conditions 
of the closure member which there is no leakage of ink in the state of reduced pressure, and 
carries out gas transparency were found out and vacuum packaging of the space was prepared 
and carried out between the ink tank and the hermetic container Since the ink in which ink was 
re-deaerated and was deaerated by the very reliable condition in early stages of the activity of an 
ink tank by that cause can be supplied to a recording device, nonconformity with the air mixed in 
an ink supply way at the time of exchange of an ink tank is canceled. Moreover, since ink leaks 
neither by the time of vacuimi packaging and transport, nor the state of preservation, vacuum 
packaging can be carried out, without spoiling the restoration nature of ink. Since vacuum 
packaging was carried out after carrying out ** under atmospheric pressure after ink restoration 
fiirthermore, a process is simplified. As mentioned above, an Inkjet recording device it is 
reliable and small [ dependability ] and cheap can be offered. 
[0016] 

[Example] One example of this invention is explained based on a drawing below. 

[0017] Drawing 1 is a main sectional view for explaining one example of the ink jet recording 

apparatus of this invention, and drawing 2 is the decomposition perspective view of the body of 

the ink tank used for the Inkjet recording apparatus of this invention. Drawing 3 shows the 

perspective view of the body. Moreover, drawing 4 is a block diagram for explaining ink and a 

detector. 

[0018] A platen 1 is approached and the recording head 3 is formed in the carriage 2 which 
reciprocates a guide shaft 2a top in the direction of arrow-head B along with the platen 1 which 
is a recording paper conveyance means to rotate in the direction of arrow-head A in order to 
convey the recording paper, as shown in drawing 3 in one. The ink tank 7 which held form 6a 
which there is ink **** 6 and becomes the interior from porosity members, such as polyurethane 
foam, is formed above the recording head 3. As shown in drawing 2 , in this example, the ink 
tank 7 is divided into three chambers, 6Y, 6M, and 6C, and three ink **** 6 are formed. These 
chambers of each are filled up with yellow, cyanogen, and the color ink of a Magenta. However, 
if the class and number of ink change on a design, the number of chambers in the ink tank 7 will 
be divided into a required number. Moreover, it is also possible to change the volimie of each 
part store according to the consumption of ink. 
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[0019] As [ of 2 ] drawing 1 , the exterior and the free passage hole 9 open for free passage are 
formed in the lid 8, and the base-like projection 10 which aims at adhesion with form 6 is formed 
in the base at the ink tank 7. The ink room 1 1 which turns caudad from the core of this projection 
10, and carries out ejection maintenance of the ink in form 6 is formed. The edge of the ink room 
1 1 is closed by the plug 12 which consists of elastic members, such as rubber. And by inserting 
in this plug 12 the hollow needle 5 which are a recording head 3 and a free passage member open 
for free passage through the filter room 4, it is constituted so that the ink which sank in into the 
ink tank 7 may be supplied to a recording head 3. In addition, the ink room 1 1 is in the condition 
of a sealing room with a plug 12 and form 6. Moreover, it is closed till just before an activity by 
the closure member 21 of the free passage hole 9 which at least one can open, opens just before 
an activity, and is set to air hole 9a. However, although two or more free passage holes 9 are 
formed in this example, it is satisfactory for acquiring at least one desired effectiveness in any 
way. If the approach of pulling, removing and opening the edge using the closure member 21 
long enough like drawing 2 is used in order to open, it can open easily. Furthermore, if it joins 
into the package bag 25 which shows the edge to drawing 6 , when taking out from the package 
bag 25, it is surely opened, and there are also no problems, such as an opening failure of a user, 
and it can open certainly. Moreover, projection 31 is formed in the lever 30 for attaching an ink 
tank like drawing 5 , and when attaching an ink tank, even if it uses the approach of breaking 
through a lever 30 by the derrick down and this projection 31 in the direction of C, it can open 
easily. However, if it is the configuration that the closure member 21 can be opened, it is not 
necessary to open using the instrument of dedication especially. 

[0020] The ink tank of this invention has formed the closure member 22 in other free passage 
holes 9 which are not opened. The steam transmittance of all the closure members 21 and 22 is 
less than [ 2000 g/m2.24 h-atm ], and at least one gas transmittance uses the thing beyond 100 
cc/m2,24 h-atm. gas transmittance — A of the gas transmittance test method of the plastic film of 
JIS( Japanese Industrial Standards) K7126, and a sheet ~ it captures to law and the transmittance 
of 23**2-degree C atmospheric air is measured, moreover, steam transmittance ~ the plastic film 
of JIS(Japanese Industrial Standards) K7129, and the conditions of 40 **0.5-degree-C relative 
humidity difference (90**2) %RH of the steam transmittance test method (device measuring 
method) of a sheet — A ~ it captures and measures to law. in steam transmittance, it comes out 
and is [ using the following / 2000 g/m2.24 h-atm ] reasonable so that ink may not leak at the 
time of transport, and the reason using the thing beyond 100 cc/m2.24 h-atm comes out so that 
ink may be re-deaerated after vacuum packaging mentioned later. When steam transmittance 
used for the closure member the cellulose triacetate with a thickness of 13 micrometers whose 
gas transmittance is 20000 cc/m2.24 h-atm and experimented in it by 2000 g/m2.24h and atm, 
ink did not leak, and ink was re-deaerated and was able to acquire the effectiveness to expect. 
Moreover, when gas transmittance used for the closure member the vinylidene chloride 
copolymer with a thickness of 25 micrometers whose steam transmittance is 3 g/m2.24 h-atm 
and experimented in it by 100 cc/m2.24 h-atm, ink did not leak, ink was re-deaerated and this 
was also able to acquire the effectiveness to expect. 

[0021] The reason for opening the closure member 21 here and opening air hole 9a is explained. 
The steam transmittance of all the closure members 21 and 22 is less than [ 2000 g/m2.24 h-atm 
]. Since it is about 1,000,000 cc/m2.24 h-atm even if the gas transmittance of such an ingredient 
is large, and there are few air contents replaced with this gas transmittance in an ink tank to the 
ink consumption speed of the usual printer activity, the inside of an ink tank becomes negative 
pressure gradually as a printer is used. If this negative pressure exceeds constant value (i.e., if the 
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negative pressure exceeding the capillary tube force of the meniscus of the ink formed in the 
nozzle of a head occurs in an ink tank), it will destroy and a meniscus will become the poor 
regurgitation of an ink droplet. Therefore, air hole 9a for filling up air corresponding to 
consumption of ink is needed. 

[0022] Moreover, when the poor regurgitation arises in a recording head 3, ink should be 
attracted from a recording head 3 in operating a suction pump 15 through cap 13 and piping 14. 
Thereby, recovery action of the poor regurgitation is performed. The attracted ink is sent to 
waste ink ** 17 through piping 16. In this invention, waste ink ** 17 and the ink tank 7 are 
another objects, and waste ink ** 17 is arranged in the body of a recording device, and has the 
composition of usually not being exchanged. 

[0023] By the way, the signs SI and S2 in drawing are ink and an electrode for detection, the 
electrode SI of one of these was formed in the internal surface of the ink tank 7 so that form 6 
might be contacted, and the hollow needle 5 with which the electrode S2 of another side contacts 
ink serves as the electrode. O ring 23 made of rubber makes it have bit so that ink may not leak 
between an electrode SI and the ink tank 7. And as shown in drawing 4 , the seal of approval of 
the reference voltage Vcc is carried out to an electrode SI. Moreover, the hollow needle 5 which 
serves as the electrode S2 of another side is grounded. Furthermore, the resistance variation 
detector which consists of a differential circuit 19 and a comparison circuit 20 has connected 
with the electrode SI of the side to which the seal of approval of the reference voltage Vcc is 
carried out. And when fixed level with resistance variation is exceeded, it is constituted so that 
an output signal may be generated. 

[0024] Moreover, the record command signal for expulsion of an ink droplet by which a seal of 
approval is carried out to a recording head 3 is transmitted by FPC (Flexible Print Circuit) 18 
which is a flexible signal means of communication. And on FPC 18, ink and the signal line for 
detection are wired in one, and it connects with electrodes SI and S2. In addition, the thing of 
FPC 18 for which FFC (Flexible Flat Cable) etc. may be used for replacing cannot be 
overemphasized as a signal means of communication. It cannot be overemphasized that you may 
be the configuration of the two-sheet pile instead of FPC of one more sheet. 
[0025] Next, drawing 6 and drawing 7 explain the manufacture and the package approach of an 
ink tank which were used for this example. The package bag 25 shown in drawing 6 is a package 
bag made from the very high aluminum laminate film of gas barrier property. 
[0026] First, after the approach of filling up the ink tank 7 with ink changes the ink tank 7 into a 
reduced pressure condition, it supplies ink and performs it. Although the degree of vacuum used 
for restoration can carry out desired ink restoration with 0.4 or less atmospheric pressures, when 
the amount of restoration ink and an injection time are taken into consideration, 0.2 or less 
atmospheric pressures are desirable. At this time, ink is decompressed and turns into deaeration 
ink. An ink packing effect is a very high approach as how to fill up ink with this reduced 
pressure condition into a porosity member is explained in JP,60-2455605A. 
[0027] Next, the free passage hole 9 is closed by the closure members 21 and 22 under 
atmospheric pressure. Although what is necessary is just to be also able to perform a process 
until it results in this activity and this activity under a reduced pressure condition, since there is 
gas permeability of 100 cc/m2.24 h-atm in at least one of the closure members even if it leaves 
the ink tank 7 filled up vrith ink under atmospheric pressure, ink is saturated and it carries out ** 
under atmospheric pressure, ink is re-deaerated after vacuum packaging of the following process. 
Although the approach by joining or the binder etc. can be used for the closure approach, the 
joining is more desirable in order to prevent the leakage of ink. When using a binder, it is 
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necessary to satisfy the adhesive strength for preventing leakage, detachability, and the property 
of not being committed by ink. Since they are film which penetrates the air of a molecular level, 
if gas transmittance and steam transmittance are controlled in the thickness and laminating using 
resin, selection of an ingredient is easy for the closure members 21 and 22. For example, when a 
polyethylene terephthalate resin [ not more than 100 cc/m2.24 h-atm / 30 micrometers of 
polystyrene resin, 20 micrometers of polyethylene resin, and 12 micrometers of polyethylene 
terephthalate resin ] three-layer laminated film was used for the closure member 21 which can be 
opened and closed for the film whose gas transmittance is 40 micrometers of polystyrene resin of 
about 2500 cc/m2.24 h-atm about polystyrene resin at the closure member 22 and ** was made 
the ink tank 7 in joining, gas transmittance, steam transmittance, the junction force, detachability, 
and the effectiveness enough expected in reinforcement were acquired. 
[0028] Next, after putting the ink tank 7 and a spacer 28 into the package bag 25 and 
decompressing them like drawing 7 , a seal seal is carried out thoroughly. Space 29 is between 
the ink tank 7 and the package bag 25. Since, as for this space, the degree of vacuum is high 
from the inside of the ink tank 7, as for ink, gas transmittance is re-deaerated through the closure 
member beyond 100 cc/m2.24 h-atm. It is deaerated, even if ink furthermore decomposes during 
transport of the ink tank 7 and preservation and gas, such as nitrogen and oxygen, occurs. If the 
member to which air is penetrated like a corrugated fiberboard or urethane foam to a spacer 28, 
and space exists in the interior is used, even if a spacer 28 sticks to the free passage hole 9, the 
space in a member will play the role of space 29. Therefore, the configuration of a spacer 28 can 
be simplified and manufacture and assembly of a spacer 28 become easy. If the degree of 
vacuimi at the time of vacuum packaging is 0.6 or less atmospheric pressures, as it is close to a 
vacuum, it is better. Next, it is contained by the container 27 (un-illustrating). This condition was 
[ the seal section 26 of the package bag 25 ] of use in the container 27, and it serves as shock 
absorbing material. Therefore, it is not necessary to use a special buffer member. 
[0029] Here, the relation between the degree of vacuum at the time of vacuum packaging and the 
nitrogen volume after the retention period in a vacuum-packaging condition is explained. What is 
necessary is just to be able to control nitrogen volume, since nitrogen volume is the largest 
although gases other than nitrogen also exist in atmospheric air. 

[0030] According to the experiment, by controlling the degree of vacuum at the time of a seal 
seal to be shown in a table 1, whenever [ deaeration / of the ink in the ink tank 7 immediately 
after opening a package ] is controllable. 
[0031] 
[A table 1] 



[0032] The percentage of nitrogen volume which has melted into the ink to a saturation value 
had shown the nitrogen volume in a table 1, and, in the case of the ink used for this example, the 
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saturation value was about 10-11 ppm. Next, the nitrogen volume in ink explains how whenever 
[ deaeration / of the ink in the ink tank 7 ] changes the time of manufacture, and after opening. 
As shown in drawing 8 according to the experiment, it is a period until it leaves and changes 
vacuum packaging into an atmospheric pressure condition from from immediately after filling up 
the period to the inside b of drawing with ink. It is about three days from from till Period a 
immediately after filling up with ink. Vacuum packaging is carried out and the ink in the ink tank 
7 is gradually deaerated through the closure member 22 or 21 with large gas transmittance before 
Period c. When it closes by the closure member to the free passage hole 9 of 2 0.00001m, 
according to the experiment, the relation between the period which it will take before becoming 
fixed nitrogen volume after vacuum packaging, and gas transmittance has become as it is shown 
in a table 2, and the ink in an ink tank is re-deaerated in such a short period that gas 
transmittance is large. 
[0033] 
[A table 2] 



[0034] When gas permeability used the closure member not more than 100 cc/m2.24 h-atm, the 
period re-deaerated becomes long and a transport period and a storage time are taken into 
consideration, since it is possible that it is not enough deaerated at the time of an activity, there is 
a problem practically. If time amount left imder atmospheric pressure is shortened until it carries 
out ** by the closure members 21 and 22 after being filled up when using a closure [ with a short 
and transport period ] member with small gas transmittance, the period re-deaerated also 
becomes short and sufficient dependability can be secured at the time of an activity, or the time 
of carrying out ** by the closure members 21 and 22 - alike — a few - what is necessary is just 
to carry out ** under an environment with a degree of vacuum In this case, since the pressure 
differential of space 29 becomes small in the ink tank 7, it is effective in not separating, even if 
the bonding strength of the closure members 21 and 22 is small. 

[0035] The period to [ out of / c / drawing ] d is a retention period in a package condition. Two 
years were assumed in the experiment. And nitrogen volume rises one by one from the event 
among [ after opening / d ] drawing. The nitrogen volume in ink will reach the abbreviation 
saturation state in [ e ] drawing after opening in about three days. However, according to the 
experiment, it turned out that the effectiveness by deaeration is expectable about two to four 
weeks after opening in [ d ] drawing (inside f of drawing). It will be in a perfect saturation state 
after that, and the effectiveness of deaeration of the ink for which it asks by this invention is lost. 
[0036] Here explains the effectiveness by deaeration of ink. In case the ink tank 7 is taken out 
and inserted to the hollow needle 5, the amount of the air mixed from the hollow needle 5 is very 
usually a minute amount. In the check by experiment, when the ink inflow aperture of the hollow 
needle 5 was a diameter of about 0.8mm, even if there were many amounts of the air to mix, they 



Publ'nNo.: JP 07-132611 Publ'nDate: 23.05.1995 

8 

SSL-DOCSl 1472371vl 



PubrnNo.: JP 07-132611 PubrnDate: 23.05.1995 



were below 0.4 cube mm extent for a meniscus. To a recording head 3, is the air mixed once 
Mukai, and flows, and a trap is reached and carried out to filter 4a in the filter room 4 (im- 
illustrating). Since this air by which the trap was carried out has the very detailed eye granularity 
of filter 4a, filter 4a is not passed easily. When the diameter of filter 4a was [ the space width of 
face in 4mm and the filter room 4 ] about 0.3-0.5mm according to the experiment, even if the 
count of extraction and insertion of the ink tank 7 carried out 10 - ten numbers, this air did not 
pass filter 4a by record actuation. In case deaeration ink can be clearly supplied to a recording 
head 3 during the period to the inside e of drawing 8 if it is mixing of air of this level, and this 
takes out and inserts the ink tank 7 to the hollow needle 5, the air mixed from the hollow needle 
5 melts into ink, and does not pose a problem. However, when left removing the ink tank 7 from 
the hollow needle 5 in a real activity, it is fiilly possible. In this case, air mixes in a large 
quantity. The air mixed when air mixed in the large quantity will close filter 4a, and will bar 
passage of ink. A recording head 3 becomes the poor regurgitation as the resuh. In this case, 
although the suction pump 15 was operated and recovery action of the poor regurgitation was 
performed, the experiment also showed that a big difference was in recoverability by whenever [ 
deaeration / of ink ]. If it is ink by about two - four weeks after opening shown in [ f ] drawing 8 , 
there will be no nonconformity in carrying out attraction clearance of the air in the filter room 4 
with a suction pump 15 in any way. However, when it passed over this period, and it changed 
into the supersaturation condition fiirther and filter 4a was passed with air, as for the air content 
in ink, it was checked fiiU saturation and that apply to a recording head 3 from filter 4a, and 
minute air bubbles are generated. It will become the poor regurgitation when these minute air 
bubbles are in the pressure room of a recording head 3. 

[0037] To the air mixed at the time of exchange of the ink tank 7 as explained above, 
nonconformity which becomes poor [ the regurgitation ] according to the effectiveness of 
deaeration of ink can be abolished. Moreover, also in the recovery action performed when air 
collects so much in the filter room 4, recovery action can be ended good according to the 
effectiveness of deaeration of ink. If the air content in the filter room 4 is below fixed, in order 
that air may not pass filter 4a with ink, even if it is ink used as the saturation state after among [ e 
] drawing 8 , there is no nonconformity in any way at the time of recovery action. 
[0038] 

[Effect of the Invention] According to this invention, since the ink in an ink tank does not leak, 
vacuum packaging can be carried out, holding ink in an ink tank without spoiling the restoration 
nature of ink. Gas penetrates to the closure member prepared in the free passage hole of an ink 
tank, and since the space where a degree of vacuum is high exists between an ink tank and a 
container fiirther, ink is re-deaerated. Deaeration ink can be supplied to a recording device in 
early stages of the activity of an ink tank by that cause, and nonconformity with the air mixed in 
an ink supply path at the time of exchange of an ink tank is canceled. Moreover, opening of the 
closure member which closes an ink tank is easy. It has the effectiveness that an Inkjet recording 
device with dependability it is high and small and very cheap can be offered by the above. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the ink tank which fitted the Inkjet recording 
device etc. at the detail more about the ink tank holding ink. 
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PRIOR ART 



[Description of the Prior Art] An ink jet recording device is equipment which is made to breathe 
out an ink droplet for the alphabetic character according to recording information etc. from a 
detailed nozzle, and performs record writing in the record paper. Formation of an ink droplet 
carries out volume change of the pressure room arranged in the interior of a recording head 
rapidly by electrostriction vibrator or the electric thermal-conversion component, and is 
performed by generating a discharge pressure. Therefore, when air mixes in ink supply paths, 
such as a pressure room, a discharge pressure does not occur good but record writing becomes 
impossible. 

[0003] Moreover, record vsriting will become impossible, if all the ink in an ink tank is 
consumed and supply is cut off. And air enters in the ink supply path of resulting in a nozzle, and 
the problem of taking great time amount by the time record writing is attained, even if it newly 
supplies ink arises. 

[0004] In order to cope with such a problem from the first, before arranging a level detector in an 
ink tank, or arranging a level detector in a part of ink supply path and cutting off supply of ink, 
the configuration which detects an ink end is used. It has prevented that air mixes in a large 
quantity in an ink supply path by that cause at ink and the time. However, it cannot prevent 
thoroughly that air mixes in an ink supply path at the time of extraction and insertion with the ink 
tanks at the time of exchange of an ink tank etc., and a recording head. 
[0005] Then, what was indicated by JP,3-61592,B is known as a proposal for suppressing the 
effect of the air conventionally mixed in the ink supply path in first stage at the time of extraction 
and insertion with an ink tank and a recording head. The ink tank which held the deaerated ink in 
the very high hermetic container of gas barrier property is held in the state of reduced pressure. 
In this conventional example, immediately after opening a hermetic container, the ink in an ink 
tank is deaeration ink, and it is going to remove the effect of the air mixed in the ink supply path 
in this deaeration ink in first stage. 

[0006] Moreover, on an ink tank, it has an injected hole for being filled up with ink, and an air 
hole for being open for free passage with atmospheric air so that air may flow corresponding to 
reduction by the activity of ink. The ink with which it filled up in the ink tank will leak from this 
injected hole and air hole according to factors, such as a position of the ink tank at the time of 
transport, and environmental temperature. When vacuum packaging especially of the ink tank is 
carried out, this phenomenon becomes remarkable, so that it changes into a high reduced 
pressure condition. Therefore, although indicated by JP,4-12834,A, the approach of carrying out 
and changing vacuum packaging of the degree of vacuum at the time of vacuum packaging into a 
reduced pressure condition lower than the time of being filled up with ink like is proposed. 
[0007] Moreover, in order to prevent the leakage of ink conventionally, what was indicated by 
JP,54-31897,B is known. Although passage of air is allowed, it has a filter like the poly 
tetrafluoroethylene which has the penetrated countless narrow path which prevents a liquid 
flowing in an air hole. In addition, as shown in JP,60-245560,A or a U.S. Pat. No. 4771295 
description, what prepares space into an ink tank is knovm. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, since the ink in an ink tank does not leak, 
vacuum packaging can be carried out, holding ink in an ink tank without spoiling the restoration 
nature of ink. Gas penetrates to the closure member prepared in the free passage hole of an ink 
tank, and since the space where a degree of vacuum is high exists between an ink tank and a 
container further, ink is re-deaerated. Deaeration ink can be supplied to a recording device in 
early stages of the activity of an ink tank by that cause, and nonconformity with the air mixed in 
an ink supply path at the time of exchange of an ink tank is canceled. Moreover, opening of the 
closure member which closes an ink tank is easy. It has the effectiveness that an Inkjet recording 
device with dependability it is high and small and very cheap can be offered by the above. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, the more, in the conventional example, the 
more reduced pressure is large, although dependability is securable, reduced pressure follows it 
on becoming large, and ink leakage-comes to maintain whenever [ deaeration / of ink ], and to be 
easy of dependability from an injected hole. Moreover, if vacuum packaging is carried out after 
adding the impact of being as drop ****, since ink will leak by slight reduced pressure, 
workability is bad. If there is fiirthermore a temperature change, ink v^U leak by expansion of the 
gas in ink. In order to prevent the leakage of ink, when the fill of ink is reduced and a charging 
efficiency is dropped, there is a problem that an ink tank becomes large. 

[0009] Moreover, in the conventional example shown in order to prevent leakage, although there 
is no leakage of ink under atmospheric pressure, if it packs only in the state of the reduced 
pressure which can secure sufficient dependability, ink vAll ooze from a closure member. The 
gas transmittance of a closure member is too high, that is, it is because it is the filter with which 
the countless small hole exists in the closure member. 

[0010] Since it will not be re-deaerated at the time of vacuxmi packaging although there is no 

leakage of ink if the member which does not have gas transparency in this closure member is 

used, in order to supply deaeration ink, or it performed all processes under reduced pressure, 

when the process under atmospheric pressure must be performed upwards for a short time, ink 

decomposes and gas occurs, there is a problem that it will be saturated again. 

[001 1] Moreover, even if it prepares space into an ink tank, or devises the configuration of a lid 

and copes with leakage, under hot envirormients, the gas in ink expands and leaks and preventing 

this thoroughly has the problem that an ink tank becomes large, in a difficult top. 

[0012] Then, the place which this invention solves such a trouble and is made into the object is 

cheap, and dependability is to offer a small high Inkjet recording device. 



MEANS 



[Means for Solving the Problem] In the ink tank by which the ink tank of this invention supplies 
ink to a recording head said ink tank Ink this ink and the free passage section that 
opens a recording head for free passage in the first half, The steam transmittance which closes 
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the free passage hole dug so that it might be open for free passage with atmospheric air, and this 
free passage hole is less than [ 2000 g/m2.24 h-atm ]. And it is characterized by being sealed by 
the airtight container in the state of reduced pressure so that gas transmittance may have the 
closure member of lOOcc [/m ] 2.24 or more h-atm and may hold space near [ said ] the free 
passage hole. 

[0014] Moreover, the free passage section in which the manufacture approach of the ink tank of 
this invention opens ink this ink ****, and a recording head for free passage, It is the 
manufacture approach of an ink tank of having two or more free passage holes dug so that it 
might be open for free passage with atmospheric air, and the closure member which closes this 
free passage hole. A. The process C. steam transmittance which supplies and fills up said ink 
tank with the process B. ink which decompresses said ink **** through said free passage hole 
from said free passage hole is below 2000g[/m ]2.24h and atm. And the closure member whose 
gas transmittance is more than 100 cc/m2.24 h-atm The process D. aforementioned ink tank 
closed under atmospheric pressure to said free passage hole is put in in a container without 
permeability, space is prepared between said free passage holes and said well-closed containers, 
and it is characterized by having the process which decompresses the inside of said container and 
carries out a seal package. 



OPERATION 



[Function] Since according to the above-mentioned configuration of this invention the conditions 
of the closure member which there is no leakage of ink in the state of reduced pressure, and 
carries out gas transparency were found out and vacuum packaging of the space was prepared 
and carried out between the ink tank and the hermetic container, Since the ink in which ink was 
re-deaerated and was deaerated by the very reliable condition in early stages of the activity of an 
ink tank by that cause can be supplied to a recording device, nonconformity with the air mixed in 
an ink supply way at the time of exchange of an ink tank is canceled. Moreover, since ink leaks 
neither by the time of vacuum packaging and transport, nor the state of preservation, vacuum 
packaging can be carried out, without spoiling the restoration nature of ink. Since vacuum 
packaging was carried out after carrying out ** under atmospheric pressure after ink restoration 
furthermore, a process is simplified. As mentioned above, an ink jet recording device it is 
reliable and small [ dependability ] and cheap can be offered. 



EXAMPLE 



[Example] One example of this invention is explained based on a drawing below. 

[0017] Drawing 1 is a main sectional view for explaining one example of the Inkjet recording 

apparatus of this invention, and drawing 2 is the decomposition perspective view of the body of 

the ink tank used for the ink jet recording apparatus of this invention. Drawing 3 shows the 

perspective view of the body. Moreover, drawing 4 is a block diagram for explaining ink and a 

detector. 

[0018] A platen 1 is approached and the recording head 3 is formed in the carriage 2 which 
reciprocates a guide shaft 2a top in the direction of arrow-head B along with the platen 1 which 
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is a recording paper conveyance means to rotate in the direction of arrow-head A in order to 
convey the recording paper, as shown in drawing 3 in one. The ink tank 7 which held form 6a 
which there is ink **** 6 and becomes the interior from porosity members, such as polyurethane 
foam, is formed above the recording head 3. As shown in drawing 2 , in this example, the ink 
tank 7 is divided into three chambers, 6Y, 6M, and 6C, and three ink **** 6 are formed. These 
chambers of each are filled up with yellow, cyanogen, and the color ink of a Magenta. However, 
if the class and number of ink change on a design, the number of chambers in the ink tank 7 will 
be divided into a required number. Moreover, it is also possible to change the volume of each 
part store according to the consumption of ink. 

[0019] As [ of 2 ] drawing 1 , the exterior and the free passage hole 9 open for free passage are 
formed in the lid 8, and the base-like projection 10 which aims at adhesion with form 6 is formed 
in the base at the ink tank 7. The ink room 1 1 which turns caudad from the core of this projection 
10, and carries out ejection maintenance of the ink in form 6 is formed. The edge of the ink room 
1 1 is closed by the plug 12 which consists of elastic members, such as rubber. And by inserting 
in this plug 12 the hollow needle 5 which are a recording head 3 and a free passage member open 
for free passage through the filter room 4, it is constituted so that the ink which sank in into the 
ink tank 7 may be supplied to a recording head 3. In addition, the ink room 11 is in the condition 
of a sealing room with a plug 12 and form 6. Moreover, it is closed till just before an activity by 
the closure member 21 of the free passage hole 9 which at least one can open, opens just before 
an activity, and is set to air hole 9a. However, although two or more free passage holes 9 are 
formed in this example, it is satisfactory for acquiring at least one desired effectiveness in any 
way. If the approach of pulling, removing and opening the edge using the closure member 21 
long enough like drawing 2 is used in order to open, it can open easily. Furthermore, if it joins 
into the package bag 25 which shows the edge to drawing 6 , when taking out from the package 
bag 25, it is surely opened, and there are also no problems, such as an opening failure of a user, 
and it can open certainly. Moreover, projection 31 is formed in the lever 30 for attaching an ink 
tank like drawing 5 , and when attaching an ink tank, even if it uses the approach of breaking 
through a lever 30 by the derrick down and this projection 31 in the direction of C, it can open 
easily. However, if it is the configuration that the closure member 21 can be opened, it is not 
necessary to open using the instrument of dedication especially. 

[0020] The ink tank of this invention has formed the closure member 22 in other free passage 
holes 9 which are not opened. The steam transmittance of all the closure members 21 and 22 is 
less than [ 2000 g/m2,24 h-atm ], and at least one gas transmittance uses the thing beyond 100 
cc/m2.24 h-atm. gas transmittance ~ A of the gas transmittance test method of the plastic film of 
JIS(Japanese Industrial Standards) K7126, and a sheet — it captures to law and the transmittance 
of 23**2-degree C atmospheric air is measured, moreover, steam transmittance — the plastic film 
of JIS(Japanese Industrial Standards) K7129, and the conditions of 40 **0.5-degree-C relative 
humidity difference (90**2) %RH of the steam transmittance test method (device measuring 
method) of a sheet — A — it captures and measures to law. in steam transmittance, it comes out 
and is [ using the following / 2000 g/m2.24 h-atm ] reasonable so that ink may not leak at the 
time of transport, and the reason using the thing beyond 100 cc/m2.24 h-atm comes out so that 
ink may be re-deaerated after vacuum packaging mentioned later. When steam transmittance 
used for the closure member the cellulose triacetate with a thickness of 13 micrometers whose 
gas transmittance is 20000 cc/m2.24 h-atm and experimented in it by 2000 g/m2.24h and atm, 
ink did not leak, and ink was re-deaerated and was able to acquire the effectiveness to expect. 
Moreover, when gas transmittance used for the closure member the vinylidene chloride 
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copolymer with a thickness of 25 micrometers whose steam transmittance is 3 g/m2.24 h-atm 
and experimented in it by 100 cc/m2.24 h-atm, ink did not leak, ink was re-deaerated and this 
was also able to acquire the effectiveness to expect. 

[0021] The reason for opening the closure member 21 here and opening air hole 9a is explained. 
The steam transmittance of all the closure members 21 and 22 is less than [ 2000 g/m2.24 h-atm 
]. Since it is about 1,000,000 cc/m2.24 h-atm even if the gas transmittance of such an ingredient 
is large, and there are few air contents replaced with this gas transmittance in an ink tank to the 
ink consumption speed of the usual printer activity, the inside of an ink tank becomes negative 
pressure gradually as a printer is used. If this negative pressure exceeds constant value (i.e., if the 
negative pressure exceeding the capillary tube force of the meniscus of the ink formed in the 
nozzle of a head occurs in an ink tank), it will destroy and a meniscus will become the poor 
regurgitation of an ink droplet. Therefore, air hole 9a for filling up air corresponding to 
consumption of ink is needed. 

[0022] Moreover, when the poor regurgitation arises in a recording head 3, ink should be 
attracted from a recording head 3 in operating a suction pump 15 through cap 13 and piping 14. 
Thereby, recovery action of the poor regurgitation is performed. The attracted ink is sent to 
waste ink ** 17 through piping 16. In this invention, waste ink ** 17 and the ink tank 7 are 
another objects, and waste ink ** 17 is arranged in the body of a recording device, and has the 
composition of usually not being exchanged. 

[0023] By the way, the signs SI and S2 in drawing are ink and an electrode for detection, the 
electrode SI of one of these was formed in the internal surface of the ink tank 7 so that form 6 
might be contacted, and the hollow needle 5 with which the electrode S2 of another side contacts 
ink serves as the electrode. O ring 23 made of rubber makes it have bit so that ink may not leak 
between an electrode SI and the ink tank 7. And as shown in drawing 4 , the seal of approval of 
the reference voltage Vcc is carried out to an electrode SI. Moreover, the hollow needle 5 which 
serves as the electrode S2 of another side is grounded. Furthermore, the resistance variation 
detector which consists of a differential circuit 19 and a comparison circuit 20 has connected 
with the electrode SI of the side to which the seal of approval of the reference voltage Vcc is 
carried out. And when fixed level with resistance variation is exceeded, it is constituted so that 
an output signal may be generated. 

[0024] Moreover, the record command signal for expulsion of an ink droplet by which a seal of 
approval is carried out to a recording head 3 is transmitted by FPC (Flexible Print Circuit) 18 
which is a flexible signal means of communication. And on FPC 18, ink and the signal line for 
detection are wired in one, and it connects with electrodes S 1 and S2. In addition, the thing of 
FPC 18 for which FFC (Flexible Flat Cable) etc. may be used for replacing cannot be 
overemphasized as a signal means of communication. It carmot be overemphasized that you may 
be the configuration of the two-sheet pile instead of FPC of one more sheet. 
[0025] Next, drawing 6 and drawing 7 explain the manufacture and the package approach of an 
ink tank which were used for this example. The package bag 25 shown in drawing 6 is a package 
bag made from the very high aluminum laminate film of gas barrier property. 
[0026] First, after the approach of filling up the ink tank 7 with ink changes the ink tank 7 into a 
reduced pressure condition, it supplies ink and performs it. Although the degree of vacuum used 
for restoration can carry out desired ink restoration with 0,4 or less atmospheric pressures, when 
the amount of restoration ink and an injection time are taken into consideration, 0.2 or less 
atmospheric pressures are desirable. At this time, ink is decompressed and turns into deaeration 
ink. An ink packing effect is a very high approach as how to fill up ink with this reduced 
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pressure condition into a porosity member is explained in JP,60-2455605A. 
[0027] Next, the free passage hole 9 is closed by the closure members 21 and 22 under 
atmospheric pressure. Although what is necessary is just to be also able to perform a process 
until it results in this activity and this activity imder a reduced pressure condition, since there is 
gas permeability of 100 cc/m2.24 h-atm in at least one of the closure members even if it leaves 
the ink tank 7 filled up with ink under atmospheric pressure, ink is saturated and it carries out ** 
under atmospheric pressure, ink is re-deaerated after vacuum packaging of the following process. 
Although the approach by joining or the binder etc. can be used for the closure approach, the 
joining is more desirable in order to prevent the leakage of ink. When using a binder, it is 
necessary to satisfy the adhesive strength for preventing leakage, detachability, and the property 
of not being committed by ink. Since they are film which penetrates the air of a molecular level, 
if gas transmittance and steam transmittance are controlled in the thickness and laminating using 
resin, selection of an ingredient is easy for the closure members 21 and 22. For example, when a 
polyethylene terephthalate resin [ not more than 100 cc/m2.24 h-atm / 30 micrometers of 
polystyrene resin, 20 micrometers of polyethylene resin, and 12 micrometers of polyethylene 
terephthalate resin ] three-layer laminated film was used for the closure member 21 which can be 
opened and closed for the film whose gas transmittance is 40 micrometers of polystyrene resin of 
about 2500 cc/m2.24 h-atm about polystyrene resin at the closure member 22 and ** was made 
the ink tank 7 in joining, gas transmittance, steam transmittance, the junction force, detachability, 
and the effectiveness enough expected in reinforcement were acquired. 
[0028] Next, after putting the ink tank 7 and a spacer 28 into the package bag 25 and 
decompressing them like drawing 7 , a seal seal is carried out thoroughly. Space 29 is between 
the ink tank 7 and the package bag 25. Since, as for this space, the degree of vacuum is high 
from the inside of the ink tank 7, as for ink, gas transmittance is re-deaerated through the closure 
member beyond 100 cc/m2.24 h-atm. It is deaerated, even if ink furthermore decomposes during 
transport of the ink tank 7 and preservation and gas, such as nitrogen and oxygen, occurs. If the 
member to which air is penetrated like a corrugated fiberboard or urethane foam to a spacer 28, 
and space exists in the interior is used, even if a spacer 28 sticks to the free passage hole 9, the 
space in a member will play the role of space 29. Therefore, the configuration of a spacer 28 can 
be simplified and manufacture and assembly of a spacer 28 become easy. If the degree of 
vacuum at the time of vacuum packaging is 0.6 or less atmospheric pressures, as it is close to a 
vacuum, it is better. Next, it is contained by the container 27 (un-illustrating). This condition was 
[ the seal section 26 of the package bag 25 ] of use in the container 27, and it serves as shock 
absorbing material. Therefore, it is not necessary to use a special buffer member. 
[0029] Here, the relation between the degree of vacuum at the time of vacuum packaging and the 
nitrogen volume after the retention period in a vacuum-packaging condition is explained. What is 
necessary is just to be able to control nitrogen volume, since nitrogen volume is the largest 
although gases other than nitrogen also exist in atmospheric air. 

[0030] According to the experiment, by controlling the degree of vacuum at the time of a seal 
seal to be shown in a table 1 , whenever [ deaeration / of the ink in the ink tank 7 immediately 
after opening a package ] is controllable. 
[0031] 
[A table 1] 
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[0032] The percentage of nitrogen volume which has melted into the ink to a saturation value 
had shown the nitrogen volume in a table 1, and, in the case of the ink used for this example, the 
saturation value was about 10-11 ppm. Next, the nitrogen volume in ink explains how whenever 
[ deaeration / of the ink in the ink tank 7 ] changes the time of manufacture, and after opening. 
As shown in drawing 8 according to the experiment, it is a period vmtil it leaves and changes 
vacuum packaging into an atmospheric pressure condition from from immediately after filling up 
the period to the inside b of drawing with ink. It is about three days from from till Period a 
immediately after filling up with ink. Vacuum packaging is carried out and the ink in the ink tank 
7 is gradually deaerated through the closure member 22 or 21 with large gas transmittance before 
Period c. When it closes by the closure member to the free passage hole 9 of 2 0.00001m, 
according to the experiment, the relation between the period which it will take before becoming 
fixed nitrogen volume after vacuum packaging, and gas transmittance has become as it is shown 
in a table 2, and the ink in an ink tank is re-deaerated in such a short period that gas 
transmittance is large. 
[0033] 
[A table 2] 



[0034] When gas permeability used the closxire member not more than 100 cc/m2.24 h-atm, the 
period re-deaerated becomes long and a transport period and a storage time are taken into 
consideration, since it is possible that it is not enough deaerated at the time of an activity, there is 
a problem practically. If time amount left imder atmospheric pressure is shortened imtil it carries 
out ** by the Ushiro closure members 21 and 22 with which it was filled up when using a 
closure [ with a short and transport period ] member with small gas transmittance, the period re- 
deaerated also becomes short and sufficient dependability can be secured at the time of an 
activity, or the time of carrying out ** by the closure members 21 and 22 — alike - a few — what 
is necessary is just to carry out ** under an environment with a degree of vacuum In this case, 
since the pressure differential of space 29 becomes small in the ink tank 7, it is effective in not 
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separating, even if the bonding strength of the closure members 21 and 22 is small. 
[0035] The period to [ out of / c / drawing ] d is a retention period in a package condition. Two 
years were assumed in the experiment. And nitrogen volume rises one by one from the event 
among [ of opening Ushiro / d ] drawing. The nitrogen volume in ink will reach the abbreviation 
saturation state in [ e ] drawing after opening in about three days. However, according to the 
experiment, it turned out that the effectiveness by deaeration is expectable about two to four 
weeks from opening Ushiro in [ d ] drawing (inside f of drawing). It will be in a perfect 
saturation state after that, and the effectiveness of deaeration of the ink for which it asks by this 
invention is lost. 

[0036] Here explains the effectiveness by deaeration of ink. In case the ink tank 7 is taken out 
and inserted to the hollow needle 5, the amount of the air mixed from the hollow needle 5 is very 
usually a minute amount. In the check by experiment, when the ink inflow aperture of the hollow 
needle 5 was a diameter of about 0.8mm, even if there were many amounts of the air to mix, they 
were below 0.4 cube mm extent for a meniscus. The air mixed once flows toward a recording 
head 3, and a trap is reached and carried out to filter 4a in the filter room 4 (im-illustrating). 
Since this air by which the trap was carried out has the very detailed eye granularity of filter 4a, 
filter 4a is not passed easily. When the diameter of filter 4a was [ the space width of face in 4mm 
and the filter room 4 ] about 0.3-0. 5mm according to the experiment, even if the count of 
extraction and insertion of the ink tank 7 carried out 10 - ten numbers, this air did not pass filter 
4a by record actuation. In case deaeration ink can be clearly supplied to a recording head 3 
during the period to the inside e of drawing 8 if it is mixing of air of this level, and this takes out 
and inserts the ink tank 7 to the hollow needle 5, the air mixed from the hollow needle 5 melts 
into ink, and does not pose a problem. However, when left removing the ink tank 7 from the 
hollow needle 5 in a real activity, it is fiiUy possible. In this case, air mixes in a large quantity. 
The air mixed when air mixed in the large quantity will close filter 4a, and will bar passage of 
ink. A recording head 3 becomes the poor regurgitation as the result. In this case, although the 
suction pump 15 was operated and recovery action of the poor regurgitation was performed, the 
experiment also showed that a big difference was in recoverability by whenever [ deaeration / of 
ink ]. If it is ink by about two - four weeks after opening shown in [ f ] drawing 8 , there will be 
no nonconformity in carrying out attraction clearance of the air in the filter room 4 with a suction 
pump 15 in any way. However, when it passed over this period, and it changed into the 
supersaturation condition fiirther and filter 4a was passed with air, as for the air content in ink, it 
was checked full saturation and that apply to a recording head 3 from filter 4a, and minute air 
bubbles are generated. It will become the poor regurgitation when these minute air bubbles are in 
the pressure room of a recording head 3. 

[0037] To the air mixed at the time of exchange of the ink tank 7 as explained above, 
nonconformity which becomes poor [ the regurgitation ] according to the effectiveness of 
deaeration of ink can be abolished. Moreover, also in the recovery action performed when air 
collects so much in the filter room 4, recovery action can be ended good according to the 
effectiveness of deaeration of ink. If the air content in the filter room 4 is below fixed, in order 
that air may not pass filter 4a with ink, even if it is ink used as the saturation state after among [ e 
] drawing 8 , there is no nonconformity in any way at the time of recovery action. 
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[Brief Description of the Drawings] 

[Drawing 11 The main sectional view for explaining one example of the Inkjet recording device 
of this invention. 

["Drawing 2] The decomposition perspective view of the body of the ink tank used for the Inkjet 
recording device of this invention. 

[Drawing 3] The perspective view of the body of the Inkjet recording device of this invention. 
[Drawing 4] The block diagram for explaining ink and a detector. 

[Drawing 5] The perspective view of the body of the Inkjet recording device of this invention. 
[Drawing 6] The perspective view for explaining the ink tank by which vacuum packaging was 
carried out. 

[Drawing 71 The sectional view for explaining the inside of a reduced pressure container. 
[Drawing 8] Drawing having shown the amount of nitrogen transparency, and the relation of 
time amount. 
[Description of Notations] 
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